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Overview

e About the data

* Patterns at sites

 What’s been happening post event

* Getting to “background” or “pre-event”

* Correlation analysis was sensitive indicator of Gold King
 Comparison to water quality criteria

e Snowmelt season June 2016
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Detailed site list

294 individual sites

Distance

Agency SitelD Description from source Site Type Location Latitude Longitude Media
{kem}
CO{CDPHE) CO_GKM_0 Effiuent - Mine Adit {Gold King Mine Adit) 0.00 Ming Effiuent Source 37.89455 -107.63827 SW, SED
EPA CCos 0.00 Source Source 37.894583 -107.638358 SW
NNEPA NNEPA-32GOLDKINGO Gold King Mine adit 0.00 Source Source 37.8946387: -107.6384095 SW
North Fork
CCO{CDPHE) CO_GKM_1 Gold King Mine Effluent 0.79 Main Cement 37.895200 -107.6468 SW
Creek
North Fork
CO{CDPHE) CO_GKM_2 Influent Pricr to Treatment 0.80 Main Cement 37.895200 -107.647000 SW
Creek
CC{CDPHE) 2458 Cement Crabv Gold King Mine 0.82 Reference :CementCreek: 37.89605 -107.64696 SW
CO{CDPHE) CO_GKM_3 {Goid King Mine) Treatment Effiuent 0.82 Reference :Cement Creeki 37.89572 -107.64714 SW
CC{CDPHE) CO_RI_R2 Cement Creek above Gold King 0.82 Reference :CementCreek: 37.8961917 -107.64682 SW
CO{CDPHE) CO_RI_R3 Cement Creek Upstream of GKM Treatment 0.82 Reference :CementCreeki 37.89545 -107.6475 SW
UsGS 375344107384801 CEMENT CRABY N FORK CEMENT CR NR SILVERTON, CO 0.82 Reference :CementCreek: 37.8956556 -107.6469389 SW
CC{CDPHE) CO_RI_M1 Cement Crblw Gold King Mine 0.87 Main CementCreeki 37.89468 -107.64737 SW
EPA GKM13 0.87 Main Cement Creek: 37.8946916 ¢ -107.647253 SW
NNEPA NNEPA-32EPAPONDA4O: USEPA Gold King Mine Pond 4 outlet 0.89 ond {treatment:Cement Creek: 37.8946506 | -107.6474652 SW
CO{CDPHE} CO_RI_M2 Cement Creelk {below mine) 0.90 Main Cement Creeki 37.89456 -107.64774 SW
CO{CDPHE) 9456 Cement Creek below Gold King. 0.97 Main Cement Creek: 37.8939683: -107.647855 SW
CO{CDPHE} CO_RI_M4 Cement Creek Downstream of GKM Treatment 0.98 Main Cement Creek: 37.8938 -107.64762 SW
UsGs 375333107385401 CEMENT CR ABY AMER TUNNEL BLW N FORK CEMENT CR 1.13 Main CementCreek: 37.892575 | -107.6483611 SW
UsGs 375322107391101 CEMENT CRABV S FORK CEMENT CR NR SILVERTON, CO 1.75 Main CementCreek: 37.8897 -107.6532694 SW
CO{CDPHE) 9454 Cement Creek Ski Resort Before Entering Las Animas River 3.06 Main CementCreek: 37.8848 -107.66526 SW
UsGs 09358550 CEMENT CREEK AT SILVERTON, CQ 12.41 Main CementCreek: 37.819664 -107.663719 SW
EPA ccas 12.54 Main CementCreek: 37.819984 -107.663275 : SW,SED
NNEPA NNEPA-32CEMENTCRO. Cement Creek at Silverton Park 12.83 Main CementCreek: 37.8181866; -107.6616043 SW
RCWWN CORIVWCH_WQX-323 Cement Cr 1308 Main CementCreek: 37.8159 -107.6618 SW
EPA CC 14th StBridge 1345 Main CementCreek: 37.812475 -107.661401 SW
CO{CDPHE} CEMA49 Cement Creek above Animas River 13.78 Main CementCreek: 37.8099933: -107.6606917 SW
CO{CDPHE} 9488 Animas Riverabove Cement Creek 13.90 Reference :UpperAnimas: 37.810892 -107.659445 : SW, SED
CO{CDPHE} CO_RI_R9 Animas Riverabove Cement Creek 13.90 Reference :UpperAnimas: 37.811065 -107.659232 SW
EPA A68 1390 Reference :UpperAnimas: 37.811202 -107.659167 : SW, SED
RCWWN CORIVWCH_WQX-103 13th StBr 13.90 Reference :UpperAnimas 37.811 -107.6589 SW
RCWWN CORIVWCH_WQX-467 Howardsville 13.90 Reference :iUpperAnimas: 37.8326 -107.6002 SW
UsGs 09358000 ANINMAS RIVER At SILVERTON, CO. 13.90 Reference iUpperAnimas! 37.810917 -107.658897 SW
CO{CDPHE} 9487 Animas River {below Cement Creek}above Mineral Creek 14.63 Main Upper Animas: 37.8040225: -107.664772 : SW, SED
CO{CDPHE} CO_RI_R3 Mineral Creek above Animas River 15.14 Reference :iUpperAnimas: 37.80282 -107.6728217 SW
EPA M34 15.14 Reference :iUpperAnimas: 37.8028 -107.67222 SW, SED
CO{CDPHE} 82 Animas River near Siiverton 15.56 Main Upper Animas! 37.7970013: -107.6693973 : SW, SED
CO{CDPHE} 9486 Animas River {below Cement Creek}{hlw Mineral Cr Conf} 15.66 Main Upper Animas: 37.79625 -107.66942 SW
RCWWN CORIVWCH_WQX-3579 Above A72 1588 Main Upper Animas:  37.7942 -107.66894 SW
EPA A72 16.35 Main Upper Animas: 37.79027 -107.667578 : SW,SED
UsGs 09359020 ANIMAS RIVER BELOW SILVERTON, CO 16.35 Main Upper Animas: 37.790272 -107.667587 SW
RCWWN CORIVWCH_WQX-3611% A72 16.40 Main Upper Animas! 37.78993 -107.66756 SW
CO(CDPHE) AN72 rimas River at gage above (just upstream)Railroad Bridge (below Mineral Cree 16.42 Main Upper Animas: 377807672 -107.6675452 : SW, SED
EPA GKMSE27 2424 Main Upper Animas! 37.72437 -107,65405  :SEDIMENT:
EPA A73 2448 Main Upper Animasi 37.7221583: -107.6548278 SW
CO{CDPHE) 9485 Animas River incanyon 3 above Elk Creek 24.53 Main Upper Animas: 37.721807 ~107.654554 SW
EPA A75D 45.13 Main Middie Animas; 37.597779 -107.775621 : SW, SED
CO{CDPHE) 81 Animas River at Bakers Bridge 63.50 Main Middie Animas;  37.45844 ~107.7927567 : SW, SED
RCWWN CORIVWCH_WQX-88 Baker's Br 63.54 Main Middie Animas!  37.4581 -107.8001 SW
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About the data

» 1396 total and dissolved water samples through 8/27/2016
» 818 river sediment samples through 9/1/2016
* The draft chapter displays data through 6/27/2016—will be updated

Sediment {mg/kg)

Samp_No River km Date Aluminum Antimony | Arsenic | Barium | Beryllium | Cadmium | Calcium Chromium Coball  Copper iron Lead VagnesiumMVianganese Mercury folybdenun Nickel Potassiumi Selenium | Silver | Sodium @ Thallium Venadium: Zinc
CCA8SE_082715 12.54 8/27/15 12:10 6,100.00 0.70 44.00 110.00 ©.29 3.10 1,100.00 5.50 3.40 250.00 46,000.00 720.00 2,800.00 550.00 .10 7.10 2.50 1,300.00 2.20 3.20 82.00 ©.29 28.00 £30.00
CC485E_083115D 12.54 8/31/1511:40 7,A00.00 0.58 58.00 130.00 0.52 220 1,100.00 7.90 4.60 220.00 58,000.00 990.00 3,300.00 800.00 0.08 11.00 3.20 1,800.00 2.80 5.40 140.00 0.49 41.00 560.00
CC48SE_083115 12.54 8/31/15 11:40 9,200.00 0.69 62.00 130.00 0.49 240 1,400.00 7.80 4.80 240.00 70,000.00 1,000.00 4,100.00 750.00 0.10 11.00 3.40 2,300.00 3.10 5.80 240.00 0.49 42.00 620.00
CCA8SE_091615 12.54 9/16/15 14:00 5,600.00 0.55 45.00 92.00 .34 1.90 1,100.00 6.00 3.10 180.00 51,000.0¢ 790.00 2,900.00  560.00 0.05 9.60 240 1,500.00 2.50 4.00 160,00 (.38 31.00 510.00
CC48SE_091715 12.54 9/17/15 14:20 7,A00.00 0.86 42.00 110.00 0.31 1.70 1,000.00 6.30 3.00 180.00 52,000.00 740.00 3,200.00  560.00 0.07 10.00 230 1,700.00 2.40 4.50 120.00 0.40 31.00 430.00
CC48SE_ 091915 12.54 9/16/1514:15 7.,400.00 0.85 43.00 100.00 0.33 2.10 1,100.00 5.50 3.20 200.00 57,000.00 820.00 2,900.00 560.00 0.07 9.60 2.50 1,800.00 2.40 4.60 140.00 0.39 31.00 570.00
CC48SE_092015 12.54 9/20/1514:40 6,400.00 0.47 37.00 84.00 0.28 1.60 960.00 5.10 2.90 160.00 48,000.00 800.00 2,700.00  610.00 0.07 7.50 2.10 1,500.00 2.00 3.10 83.00 .33 27.00 460.00
CC485E_092115D 12.54 0/21/1514:25 6,500.00 0.53 43.00 96.00 0.32 1.90 1,100.00 5.50 3.10 180.00 50,000.00 780.00 2,800.00  510.00 0.06 9.30 2.20 1,500.00 2.40 3.60 120.00 0.35 30.00 540.00
CC48SE 092115 12.54 9/21/1514:25 6,800.00 0.56 46.00 100.00 0.32 240 1,100.00 6.00 3.60 200.00 54,000.00 860.00 2,900.00 610.00 011 9.80 2.40 1,500.00 2.40 4.00 130.00 0.35 31.00 630.00
CCA8SE_092415 12.54 9/24/15 15:05 6,100.00 0.70 38.00 94.00 ©.29 230 1,000.00 5.20 3.00 190.00 47,000.00 750.00 2,700.00  520.00 0.04 8.90 2.30 1,400.00 2.10 3.30 99.00 0.32 27.00 600.00
CC48SE_092815 12.54 9/28/1515:00 4,400.00 0.41 37.00 84.00 0.26 240 720.00 4.70 3.20 200.00 35,000.00 710.00 2,000.00  520.00 0.04 7.50 2.30 940.00 1.90 2.70 77.00 0.30 27.00 620.00
CC48SE_100115 12.54 10/1/1515:15 7.300.00 0.56 55.00 110.00 0.33 2.00 1,100.00 6.80 3.50 200.00 55,000.00 $70.00 3,200.00 640.00 0.12 12.00 2.60 1,800.00 3.00 4.70 130.00 0.45 36.00 530.00
CCA8SE_102615 12.54 10/26/159:50 7,000.00 0.48 48.00 97.00 .33 220 1,000.00 5.10 3.70 180.00 62,000.00 630.00 3,400.00  600.00 0.08 7.20 2.70 1,400.00 210 2.70 95.00 .34 31.00 600.00

CC48_SED_060616L 12.54 6/6/16 10:10 5,000.00 3.90 51.00 91.00 0.34 1.40 1,300.00 6.50 7.40 859.00 71,000.00 360.00 5,000.00  920.00 0.02 4.60 4.30 1,200.00 5.00 1.40 61.00 0.27 40.00 410.00
CEM42_05/03/2016 13.78 5/3/16 17:00 8,300.00 46.00 0.87 4.70 86.00 87,100.00 410.00 640.00 1.70 1.50 360.00
CEMA9_05/11/2016 13.78 5/11/16 13:50 7,000.00 54.00 077 4.00 120.00 100,000.00 470.00 540.00 1.7 1.80 350.00
CEMA4S_05/15/2016 13.78 5/19/16 11:00 7,700.00 51.00 1.60 4.70 120.00 95,000.00 450.00 560.00 1.30 1.50 500.00
CEM49_05/26/2016 13.78 5/26/162:45 7.900.00 43.00 2.10 5.00 130.00 79,000.00 460.00 560.00 1.70 1.50 640.00
CEMA9_08/01/2016 13.78 6/1/16 9:50 6,700.00 30,00 2.90 5.00 110.00 63,000.00 290.00 470.00 240 1.00 &70.00
CEMA4S_06/07/2016 13.78 6/7/1612:00 6,800.00 38.00 1.80 7.40 93.00 63,000.00 340.00 690.00 3.40 1.50 510.00
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About Sharing Data from Multiple Providers
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Differences among Data Providers-- Colorado
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Overall

* Gold King Plume was observed through whole system

Most deposited in the Animas but could be detected in the San Juan

Post Event through Fall 2016:
e Water quality in upper/middle Animas returned to “normal”
* Water quality in lower Animas elevated with respect to aluminum and iron
e Carried into and through San Juan

2016 Snowmelt had elevated metals throughout the system—partly Gold King

ORD team hypothesizes all Gold King metals out of system

2016 August samples at pre-event levels

Metals correlation technique can help establish that going forward

* Some water quality exceedances during plume and post event varying by
location and state/tribe

Y iRagion Review Monitaring
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Highlights of the Gold King Release and Plume

* Concentrations
were high at
source

* Declined steeply
in first 100 km

* Relatively
constant
through San
Juan
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Strong Longitudinal Patterns -- Sediment
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Correlation Analysis for “Finger-printing” and Establishing Background
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Surface Water Quality Screening Criteria mg/L
Screening Criteria Aluminum | Antimony | Arsenic | Barium | Beryllium | Cadmium | Calcium |Chromium| Cobalt | Copper Iron Lead i ‘ Mercury | Nickel |Potassium| Selenium | Sitver | Sodium | Thalium |Vanadium| Zine
Domestic Supply New Mexico wipe0l apte 2 olonanE oions Lisag tidis0 0920 7 05 g2 1050
Water Supply Domestic Water Supply Navajo Nation jo,aosao 140 feanidol o028 m m
Drinking Water Ute Mountain Ute e o.osaoj foealoug
Domestic Supply 1-Day Colorado T B L
Primary Human Contact | __Navajo Nation oA gl smuiiEivenn i igaze 330 oiso. | o2s0 | 81
Recreation | Seconeny Human Contact | Navaje Nation 0370 1870 2530 0.0150% 0280
and Human  |_Ceremeniel otheruses | Ute Mountainute ;102508 botiss - 000t 058 fiondi
Contact Fish Ute Mountain Ute 0088 - Q.00 “
— n Lomoo | vosio com | pms Jomoo | wo | ase s | s | s | s
Recreational Regiond  EZNG 00RO D00 INER T IGAR 00880
Iirigation Region 6 3
firigation New Mexico B;
Iigation shrt-arm) o
Irrigation {long-term} Utah 0i20
Agriculture Agricubtural Uses Utah

Agricultural Supply

Navajo Nation

28

20

I

Agricuiture Ute Mountain Ute il
Revised Ag Water Supply Region 9
pgrodure colorado
Livestock Region 6 -

Livestock updated Region 9
Livestock Livestock New Mexico
Livestock Uteh 0,20,
020

Livestock Watering

Navajo Nation

Wildlife Habitat

New Mexico

Aguatic Life

Acute Ag and Wildlife

Navajo Nation

Acute Warm Water

Ute Mountain Ute

Aquatic Acute

Region 6

Aquatic Acute

Region 9

000288

dog30: i ai010E
A

O0L840 1 IDEIZE

Aquatic Acute New Mexico D340
Warm Water Fish 1-hr Utah 0004
‘Warm Water Fish 4-day Utah DS 0000

Chronic Warm Water

Ute Mountain Ute

0.3400

0047,

3348050

Aquatic Acute Coloradn
Aquatic Chronic Region 6
Aquatic Chronic Region 9

Chronic Ag and Wildlife

Navajo Nation

0.
060072,

.

Aquatic Chronic

New Mexico

0:00077;

Aquatic Chronic

Colorado

000574

fogrin ey
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Agriculture

Hours at or above criteria during passage of the GKM plume

Animas River

San Juan River

Farmington = Ship Rock 4Comers Bluft Mexican Hat
{RK198) (RK 2463} (RK2958) | (RK37786)  [RKA215)
Aluminum 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Antimony 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Arsenic 0 125 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Barium 0 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00
Beryllium 0 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cadmium 0 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Calcium v 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chromium 0 1.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cobalt 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Copper 0 0.00 0.00 0.00 0.00 0.00 0.00 a.00
fron 0 6.00 0.00 0.00 0.00 0.00 6.00 0.00
Lead 0 6.00 0.00 0.00 0.00 0.00 0.00 0.00
Magnesium 0 0.00 0.00 4.00 0.00 0.00 0.00 0.00
Manganese o 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Molybedenum 0 225 0.00 000 0,00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
Nickel 0 225 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Potassium 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0.00
Selenium 0 0.00 000 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00
Silver 0 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sodium 0 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thallium 0 000 0,00 0.00 0,00 Q.00 0.00 0,00 0.00 0.00 0.00
Vanadium 0 000 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
Zinc 00 00 00 00 00

i 0 575 000 000 0.00 D00 a.00 0. 0 0 D Qi
NM

Source o [a2]

o

co

o

)

NM

NM

NM

ED_004888_00035959-00013



Aquatic Acute

Hours at or above criteria during passage of the GKM plume

Animas River

Farmington
(RK1986)

Ship Rack
(R 246.3)

San Juan River

4 Corners
{RKK 295.8]

Blutf
[RK 377.6)

Mexican Hat
{RiK421.5)

Aluminum 0

Antimony 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Arsenic 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Barium 0 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Beryllium 0 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
Cadmium 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Calcium 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chromium 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
Cobalt 0 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Copper 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
iron 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lead 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
‘Magnesium o 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
Manganese 0 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Molybedenum 0 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
Nickel 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Potassium 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Selenium 0 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
Silver 0 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sodium 0 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
Thallium 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vanadium 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Zinc 0
R R

Source

co
Not Designated

o

co

NM

NM

NM

NM

Utah
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Aquatic Chronic Howurs at or above criteria during passage of the GEXM plume

Animas River San Juan River

Fanmington | SHipRock | dremers Bluft Mewican Hat
{nR1ne) KO (meeRm o R IEEY ARy

Aluminum ¢]

Antimony

Arzenic 25 SO0 005 T.00 5e0 ekele e vl fl e¢] 000 300 000 o050
Barium o 380 oon oon 066 280 oon ife ¢ 850 380 o8 aon
Baryllium g et etnce cne. oo e DO o0 DR Lan ekeie) 5]
Cadmium £775 080 ooe 400 S00 o058
Caleium o 00 noe Goe o0n non
Chromium 125 [y O DOG nan o an itz
Cobalt fr] 000 fofes 000 a0n oy oon
Copper 17,75 o fige 800 380 ook aon
lren 1775 t o aon DG nan oan oag
Lead £775 008 o008 o00 Son a0n Lon
Magnesium o for e oo e S50 iy non
Manganese 17.75 o0 fi¥end 200 DOD nan D00 ik
Molybedenum o Gen nan 800 000 500 S0 Ton
Mickel 375 ey Lon 0o oo 300 e iy
Potassium o ey 1 o e e e sle D40 feine
Selenium & tetss DR s 000 ann i s oon
Silver 175 non Lon Fide ] 800 300 e o aon
Sodium o e e 008 oon DoD oap felxce
Thallium o oen nan Do 000 SO0 00
Vanadium e} LO0 ekl Bog el fley 200
Zine 1775 275 tete's Sa0 o 0% BO0 D00 sun
\\\\\\\\\\\;\\;\;\\}\;\;\\\\\\\\\\\\\\\\\\\\\\}\;\\\\\\\\\\ W%WWWWWW\W\WW

Mot Designated

)
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Most of Gold King Release settled in the Animas River

Surnmed ColloidalfPartinulate Betals Load
i Sulmias River Durlng SR Plums
{minuy makw cations}

P

L

5

[+

%

Eal
i

srerniesd Bdotals Load {igd
Lexy
£33
o
&
<5

<3
e
o
=
%
&

%

£x
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Has water and sediment quality returned to pre-event conditions?
Perspectives

Syirnas Rivar in Dursngs {Rotarg, SRS AU S8

e Statistical comparisons with pre-release data or related
approaches such as correlation analysis

* Answers the question objectively
e Limited by available pre-release data

* Must account for effects of flow {storms, snowmelt, low flows)

Fepavavend Mekaly Concendnation frag /L)

* Were changes “important”? o Lo

e Were water quality criteria exceeded?

* Many sets of applicable criteria — states, tribes, EPA guidance
 ORD report

* Tries to stick more to 15 approach

* Discusses but does not emphasize criteria exceedance

* Focuses on state, tribal criteria

* Advice appreciated

ED_004888_00035959-00017



Release plume clearly visible or
detectable through most of system

gu

e R

to background -

WQ returns to close

within days

Adjustments to water chemistry

into August (1-3 weeks) .
Post event trajectories varied by
location .

e City

# Sampling Site

| e Stream
Yindian Land
[TIstate Boundary

Legend

o ity

& Sompling Site |}

[ state Boundary |

August sampling indicates

Trace metals low, iron Sites reach low Metals elevated during :

and aluminum point in most metals snowmelt throughout  COncentrations at most

concentrations changing  going into winter the system. Evidence GK locations are the same or
part of mix. lower levels than Fall 2015

- Mass analysis and
water quality
suggests Gold King
release gone

2016 Ak g

 Metals mobile in entire system

«  Big snowmelt event in headwaters
of Animas—average below
Some metals due to Gold King

e Sites with sufficient sampling show
metals end snowmelt at low
concentrations suggesting release
deposits probably moved out

fron and aluminum adjustments--
probably a geochemical story but no
minerology sampling to confirm
Statistical analysis confirms Al, Fe
not at pre-event

Storms in lower Animas and San

Juan clean out syste

ED_004888_00035959-00018



Have to Pay Attention to Streamflow—Effects varied spatially

Lower Animas and San Juan Rivers . .
Upper and Middle Animas

USES 89364500 ANIMAS RIVER AT FARHINGTON, NH

7089 USGS 89361508 AHIMAS RIVER AT DURRNGO, CO
E 6888
| : A
& § P
&
» 1800 832 @ “” ‘i
5 5 LR
& i & )\I
L
2 o % 1009 o
o WP B RN = l’ml i 4 I‘ 1'1
L: 2 rione " ¥
o < 4 2 | LY
£ ] Lo l" l"\_‘ b I “\Hl
N
g E WY e N
8 2 N A
40 i i M
flug 81 Sep 81 Oct A1 Hov 81 Dec 81 Jan 81 Feb 81 Har 81 fApr 681 Hay 81 Jun 81 ﬂ
2015 2815 2815 2815 2615 20168 20168 2816 2616 2416 2816 = =
188
> m.adian daily statistic (92 years} & Eun:.pnent nalﬁ:m?tion 25831P5 2’3}"5 2‘:;1'; 2'?1'; 2':;% 2‘:]';:‘&
»»»»» Discharge w0 Period of provisional data
= Period of approved data — Discharge # Flow at station affected by ice
== Period of approved data wee Period of provisional data
Total Aluminum, Animas at Farmington
Flaw and Rissplvad Zne ~Sllverton
= Storms 255 - .
= T € I m I n H : —fiow 5 fine
= e -
s incr : » ws T
2 to increase metals increase 3
= ncentration in N i
= concentratio concentration in g s
= high flow % e -
5 ghtio lower flow b
o gy & & 3
— 4§ sn o]
g P 388 :
= 14 =
2
2z
[al
i 7 v ¢ e 200
2 3 I
= © o o
- g8 2 8 &
e ey kS 3 B
% & " &
oy o o o~
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Concentration {ug/l)

1200 -

1100 o Dissolved Zinc

: Silverton
900 fik

800
700 -
600
500
400
300
200

1000

%.";‘;3?-'-?:-'_ e

500 1000 1500
Flow {cfs)

2000

Concentration (ug/l)

60 -
50
40 :::
30
20

10 %

A Dissolved Copper
AA Silverton
- e Pre-Event
A Post-Event
: '?.;3\
k ‘K.A‘ ®® ®
& & ® °
0 500 1000 1500
Flow {cfs)

2000

Concentration (ug/l)

4.0 -
3.5
3.0
2.5
2.0
1.5
1.0 -
0.5

0.0 -

Dissolved Cadmium
Silverton
....
-'.. ® ®
e ‘.:"0" & S
500 1000 1500 2000
Flow {cfs)

Figure 8-3. Some post-event dissolved metal concentrations (yellow triangles) at Silverton look to be elevated relative to pre-event samples (black circles). However, as
stated, post-event data should only be compared to pre-event data at similar flow.

Dissolved metals concentrations at Silverton show a strong inverse relationship to streamflow. The rising temporal
trend in post-event dissolved metals (Figure 3) is thus likely related to steadily declining flow during the post-event
sampling period (Figure 5). The conclusion is that comparative analyses (pre-event versus post-event samples) must
be done using samples taken at similar flows. For a complete synopsis of water concentration relationships to flow
on various sites of the Animas River, see Appendix X.
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La - Dissolved Arsenic o
: Durango . ® Dissolved Cadmium
1.2 - A 3.5 - Silverton
. ) A ::
o1 A @ Pre-Event P
= ..
= ; A Post-Event W A
o 0.8 - =3B - A A
g ﬁA & A LA ® Post-Event Mean = 2.1
= i e : 4 L=t L
o 6.5 AA A o 2.8 - AT ® ® & o
EUR avha D LR Eas %0 e . B
o 0.4 A ﬁ A 5 i5 - A N e ‘Pre-Event Mean =1.3
o o A " = & () - -.--'ﬁ.--‘ & i & ®
= _ Post-Event Mean = 0.4 § 1.0 0 & B o © % g% o ® ° . LA o
8.2 - -EBANASE AR . B B, 'Y Y Y'Y
_E- = 2 Pre-Event Mean = 0.2 0.5 e @
{} i H ¥ H ¥ H H H ¥ 5
1863 120 140 160 186G 200
80 140 186 240G
Flow, ofs Flow {cfs}
EXAMPLE:

Statistically significant differences
Below Criteria:

Aquatic acute: Avrsenic 340 ug/l Cadmium 4.7 ug/l
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oucenivatinn {sfl}

X

Total

Animas Below Silverton -- Total Water Concentration
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Total Concentrations

Metal Pre (ug/1) Post {ug/l) t-test p-value

Aluminum 2207 2083 068 0k

Cadmium 1.04 209 0.2y .24
Copper 25 57 0:0001 0:00005
iron 3038 3746 0,05 0.04
Lead 10.3 g6 070 0.80
Manganese 1440 1440 053 0:63

Zing 654 645 043 0:60

)
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Middle Animas at Durango

Spiemas 8t Durangs (K 8% Lo B8}
EERE A

. Sodreas o Dussrg R DS 4 Y
o E g8 Lt FRCC
! % E
. Bo1uon o~
- Agawdinen £ 3 %
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& B REDD o o
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£ e 4 3 &
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% :f SR 5 cws
&1 = &
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& &£
& A ]
G ARG
&
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e [RE G o il Acianes 2l T P B4 e RE)
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e Sowasic

2 Jeoe

EiCERY

Eegea ksl

Varzmi Ovnoe ot iwrken fmgfll

Tetal CGwosntwmtin {mgfly

Yotst fenemniration fmpdt)

No trends in bed sediments
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Results for the Middle Animas River—Comparison to Historic Data

Animas River at Durango
Pre (ug/l) SE

Dissolved
Concentrations at
Durango

Dissolved
Concentrations at
SUIT

Total
Concentrations
at SUIT

Total Concentration

Metal t-test p-value Wilcoxon p-value

Post (ug/l) SE

fron 301 85 211 a.3 G017 012

Lead 3.7 0.54 2.0 0.33 Non-Detection Bias

Zine 54 6.l 44 16 002 Q.15
n= 37 57
Metal Pre (ug/l) Post {ug/1) t-test p-value Wilcoxon p-value
Alaminum 36 46 041 0.37
Cadmium 0.61 0.06 Non-Detection Bias
Copper 4.3 1.8 Non-Detection Bias
lron 40.8 50.8 0.37 0.43
Lead 7.8 0.39 Non-Detection Bias
Manganese 27.0 20.0 0.32 0.19
Zinc 8.3 10.0 Non-Detection Bias
o Metal  Prefug/)  Postiug/t) ttestpvaiue Wilcoxon p-value
Aluminum 387 280 0.30 0.64
Cadmium 1.5 0.15 Non-Detection Bias
Copper 50 3.9 0.18 0.05
o 4358 5431 0:42 8:18
Lead 13 5.6 Non-Detection Bias
Mangdnese 756 797 .72 .27
Zine 252 278 0.62 0.69

Criteria

1,134 {aqu. chronic)

10 {agri.}
200 (agril)

1,000 (agu. chronic)

50 {1-day drinking}
200 {agri.}
2,000 {agri.)

Middle Animas water
and sediment appears
to be at or lower than
historic on average
Sept-Oct 2015
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Spring Snowmelt Period 2016 — Water Quality Comparisons
Metal Concentrations in the Animas at Durango pssaived Aumimin scBurange

i EP& Pee & URGSE % Bnowroals 20EE
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E
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o
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& 4 8
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g &
& & 5 g -
& 5 S S
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% 1000 N
=4 [0 S
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= ) Fiw fefy
E @ Pre Dissphed & PreTotal o st}
&
(3]
= P
8 o g
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Conventration {mgfl}

8.3
$.2%
#.2
8.1%
$.1
v = 0.0000x + 0.054
0.05 o e 547
L EO0 1006 1508 2800
Discharge {ofs)
Dissolved Linc at Silverton
4.4
255
= §.35
£ 03
%” 0,25 \
£ g2 B
& T you B000Ix + 03799
A B = .89
§ .1
& $.0%
L 8 — : : : . .
& B0 R HESH

Metals Behavior in Relation To Flow During Spring Snowmelt Period

Particulate/Suspended Ling at Silverton

Lrischarge {ofs)

Concentration {rmg/L)

Conventration {mgfl}

Particulate/Suspendad Copper at Silverton

.06
£.05
.04
.43
£.02
.01

&

£.808
4007
8.806
4.00%
8.804
$.803
8.802
4.801

R {
o~
v QOB bw + 016318
Rre .29
500 1000 1E00 2000
Discharpe {ofs)
Dissolved Copper at Silverton
y = 3000002 + 00064692
REwg.57
500 § 008 1500 2000

Drischargs {ofs)

Earlier USGS
studies
showed
hysteresis
during
snowmelt
events
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Metals mass carried during 2016 Snowmelt Relative to deposits

10000000

1000000

100000

10000

Load (kg)

1000

100

10

Upper Animas GKM-Deposited Metal Mass and

Snowmelt 2016 Metal Load at Durango

730,000

Aluminum

200

Cadmium

Copper

1,300,000

370,000

Iron

Lead

# Snowmelt 2016

# GKM Deposits

140,000

Manganese

Zinc

More than enough metals were
carried during 2016 snowmelt
to account for deposited Gold
King mass

Detailed analysis not
emphasized today suggests
enough can be attributed to
Gold King

Remainder is ongoing
contamination
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Lead Concentration {ug/l)

2016 Monitoring Middle Animas

1000

100

10

Total Aluminum vs Lead, Animas at Silverton

Z ® Pre-Event
J )
J o Aug 2016
] ° ®
1 ®
4 o © [ e
-] ® -]
E <] ®
] ® & ° seg; o
i (-] %@ ] @%
] % o
1 <]
300 3000
Aluminum Concentration (ug/l)
Dissolved Lead vs Aluminum, SIR below Farmington
10.00 3
— 3 & Pre-Event
) 1
> 4 o Aug 2016
IS 1
2 | ]
5 100 4 o0 °
£ ]
g i
Q 1
o ose o %
g 0103 e S oo @ o o ®
- 3 &£ ®s o ® ©
1
1 ©
1
0.01 -

10
Aluminum Concentration {ug/l)

100

Lead Concentration {ug/!)

100

10

Total Lead vs Aluminum, Animas at Durango

7 o Pre-Event
®
1 AAug 2016 e
o ©
@
]
] A
10 100 1000

Aluminum Concentration {(ug/l)

August 2016 data falls into expected
background at all sites
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Results for the Animas River at Farmington

Dissolved Concentrations

Metal Pre {ug/1) Post {ug/1) t-test p-value Wilcoxon p-value
Aluminum 10 126 0.0002 0.0004
Cadmium 8.05 011 0.15 .27

Copper 252 249 0.97 0.97
tron 7 78 0.0003 0.001
Lead 0,22 0,34 0,53 0,52

Manganese a1 28 0885 0.59
Zine 12 5 0.14 0.11

Dapositad Mass ikg}

i FEEEREEE S

& Ceday Hil
F

E

=

-

& Artec
£

ke

&

% Sampling Site
Farmington
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et

Yotal {ancentmtien {mg

2

£

farad nmeratmtien {wgdl .

Lower Animas River Post Event

TOTAL WATER CONCENTRATION

Anfmas shove Swins (BY 1518

a1 Lt

drsncenteativn fmfl}

fotal

St

E2LN]

il Gogonutentins jny,

]

wos ki et

st 3t Farmingto RE A3002)

LR

Large storm occurs on August 27

Strong effect on bed sediments
and water quality for rest of
season

We hypothesize that deposited
material (iron and aluminum
oxides initially “scavenged”
metals from the water. Once
deposits were removed in
storm, metals in the water
increased because no longer
sorbed.

Affects from RK 151 to 190.
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Lower Animas Bed Sediments

RK 147.5 Cedar Hill

Concentration (mg/kg)
i ot .
) b

RK151.6

6 S/20/2636  B30f2016  6/3/2036  B13/201E

RK 162.9 Aztec

Mid Animas bed during
snowmelt period

RK 176.6 Flora Vista

RK 190.2 Farmington

SUIT ddid Aninay BR A0S
Saring Snwwmai 3014

Lead Sosceniration fmgdl

Clearly deposition zone
between 151 and 175

Large storm cleans lower
river of deposits

Clear until 2016
snowmelt—shown is one
sample collected at peak

Bed sediment did appear
to return to low
background in August
sample (not on figures

yet)
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Animas River at Farmington
Pre-event vs.

Post Event 2015

jRE R

Animas at Farmington

Pre-byent: 1Q84-2007

Dissolved Concentration Animas River at Farmington £ e

Metal Pre (ug/l) SE Post {ug/1) SE  t-test p-value Wilcoxon p-value E% 14,6

Aluminum 10 24 126 306 0.0002 0.0004 % 1560
Cadmium 005 0.01 hG .06 g5 027 =

Copper 252 11 249 034 097 0.97 fé .06
lron 7 14 78 220 0.0003 0.001 g

lead 03y 030 034 040 043 by EEE

Manganese 31 17 28 10 0:35 059 0.0t

Zine 12 14 5 14 014 a1 P S &
AT e e
n= 9 16 &%

Bed Sediment Concentration

Animas River at Farmington

Pre-event vs.
Snowmelt 2016

Bed Sediment Concentration

Animas River at Farmington

2016 Snowmelt

Metal Pre-Event (mg/kg) SE Fall 2015 {mg/kg) SE t-test p-value Wilcoxon p-value
Aluminum Not Measured - 9800 479 - -
Cadmitim 1 070 0.2 0:02 Q.02 €001

Eofper 8.6 32 15 058 et 057

lran 4476 2807 13300 381 018 012
Lead 23 7.5 21 1.3 031 0.34
Manganese 318 145 420 12 0,72 0,51
Zine a8 58 a3 6.0 041 019

n= 6 46

Metal Pre-Event (mg/kg) SE (me/ke) z-score Aug-
Aluminum Not Measured - 9500 - 110
Cadmium 1l 0.7 .88 20,11 0.3

Copper 36 32 35 34 17.

lron 4475 2807 17000 18 1451
Lead 23 75 94 3.9 25
Manganese 318 145 840 ai 47!
Zing 89 68 350 16 12(
n= 6 1
At Snowmelt Peak Aug 16
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Fall 2015 water concentrations of Fe and Al relative to pre-event.

issolved Aluminum
200 Dissolved fron

: 10000 Dlsso_lved ||_ron and
N ; _ aluminum increased
::;5 150 - e . ﬁ‘ i Prrg el = Pryat .
A < 1000 in weeks after the
£ 100 - = release in the lower
= B 100 .
= b Animas
g 50 &
& g 190 -
< g ;
J NP St S Increased
Animas ——p| ——p San Juan g 104 200 300 400 concentrations
Distance from Gold King Source (k) Animas ——p| — 3 San Juan carried through into
Dissolvad Copper S h h
Dissolved Lead 25 - an Juan where they
10 14
_ oA e P e B passed through but
- : oo P EEE 5 10 elevated
ki F concentrations
g 1 £ 10 (no deposition)
: 3 5 ] Trace metals not
1] oy S S ARy e . .
0.1 R T oy ; 5 100 00 300 A00 affected in San JUan
3 160 200 304 4040 Animas ——| ——» San Juan
Animas  ——p| ———» San Juan Distance from Gold King Source {km)

Distance from Gold King Source {km)
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Consenyrasing fugd)

Metal Fingerprinting as a diagnostic Lower Animas at 162
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Bed Sediments: Upper San Juan River — from Farmington to 4-Corners

Bed Sediment Concentration Upper San Juan River
IMe.taI Pre-Event (mg/:g) S_E Fall 2015 {mg/kg) SE  t-test [_)-value Wilcoxoi\ p-value Duri ng / Post Plume
e i i e -
Iron 3,500 1374 11,200 800 0.0004 0.04 Immediate Iy after
e - i = s o 2016 snowmelt peak

ViR arinn Beviow Moasitaring
RSO HEVIBW NMONTOrng
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Pre-Event Statistical Comparisons for the San Juan River

Dissolved Concentrations

Metal Pre (ug/l) Post {ug/l) t-test p-value Wilcoxon p-value
Aluminum 8.3 87.1 <0.0001 <0.0001
Cadmium 0.31 0.47 Non-Detection Bias

Copper 15 2.2 Non-Detection Bias

lron 8.9 50.1 <0.0001 <0.0001
Lead 0.14 0.19 Non-Detection Bias
Manganese 14.1 105 0.11 0.007
Zinc 4.3 3.2 Non-Detection Bias
Metal Pre (ug/l) Post {ug/l) t-test p-value Wilcoxon p-value
Aluminum 11.7 60.3 =0.0001 <0.0001
Cadmium 0.38 0.50 Non-Detection Bias
Copper 2.1 2.4 Non-Detection Bias
lron 10.5 324 0.00036 0.0018
Lead 0.17 0.15 Non-Detection Bias
Zinc 4.1 3.8 Non-Detection Bias
Metal Pre (ug/l) Post (ugfl) t-test p-value Wilcoxon p-value
Aluminum 151 758 <0:0001 <0.0001
Cadmium 0.52 0.50 Non-Detection Bias
Copper 4.0 2.8 Non-Detection Bias
fron 14.8 431 0.00027 <0:0001
Lead 0.15 0.20 Non-Detection Bias

5.1 5.2 Non-Detection Bias

Upper S}

Middie SJ

Lower SJ
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Total Water at Individual Sites in San Juan

Upper SJ Mid SJ Lower SJ

Lead at Farmington (B 205} Laad at Montezuma (RE 348}
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** Note that criteria based on hardness
assigned same relatively low value by state;
likely to overestimate count)

Animas River Post Event Water Quality Exceedance Count**

Colorado Animas River Aluminum [Antimony; Arsenic | Barium {Beryllium:CadmiumChromium; Cobalt | Copper | lron Llead Magnesium ManganeseMolybdenur Nickel | Selenium: Silver ThalliumVanadium; Zinc
Domestic Supply 1-Day| Colorado 0 0 0 0 0 a 0 o] 0 0 3% 0 0 0 0 0 o] 0 0 0
TOTAL Agriculture Colorado 0 ] 3 0 0 2 0 0 7 0 14 ] 10 0 0 1 0 o 0 2
n= 290 Aquatic Acute Colorado 7 0 0 o 0 0 0 0 0 0 0 0 0 o 0 0 0 o 0 0
Agquatic Chronic Colorado &5 ] 0 0 0 0 0 ] 0 ine ] 0 0 0 0 0 ] 0 0 0
Aluminum | Antimonyi Arsenic | Barium %Beryllium Cadmium Cobalt | Copper | Iron lead Magnesium Manganese ﬂolybdenun’é Nickel | Selenium: Silver rhalliumVanadiumi Zinc
Domestic Supply 1-Day | Colorado 0 0 0 0 0 0 0 ] 0 0 ] 0 0 0 0 0 ] 0 0 0
Dissolved Agriculture Colorado 0 0 0 0 0 0 0 o] 0 0 0 0 0 0 0 Q 0 0 0
n= 309 Aquatic Acute Colorado 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 5
Agquatic Chronic Colorado 0 0 0 0 o] 18 0 0 2 0 & 0 3 0 0 = 2% 0 0 14
New Mexico Animas River Aluminum [Antimony! Arsenic | Barium {Beryllium:CadmiumChromium; Cobalt | Copper | lron Llead Magnesium ManganeseMolybdenur Nickel | Selenium: Silver ThalliumVanadium; Zinc
Domestic Supply New Mexico 0 0 0 Y] 0 0 0 0 0 0 0 0 0 Y] 0 0 0 Y] 0 0
TOTAL Irrigation New Mexico 0 0 0 o 0 0 0 0 0 0 0 0 0 o 0 0 0 o 0 0
n= 397 Livestock New Mexico 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wildlife Habitat New Mexico 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2% 0 0 0 0
Aquatic Acute New Mexico 18 0 0 0 Q Q 0 0 0 0 0 0 0 & Q Q 0 0 0 0
Aquatic Chronic New Mexico 3 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2% 0 0 0 0
Aluminum [Antimony; Arsenic | Barium %Beryllium Cadmium Chmmium% Cobalt | Copper | lron Llead Magnesium Manganese \llolybdenun*j Nickel | Selenium: Silver I'ha|liunf'Vanadium§ Zinc
Dissolved Domestic Supply New Mexico 0 0 & 0 3 Q 0 0 0 0 & 0 0 0 0 Q 0 0 0 0
n= 411 Irrigation New Mexico . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Livestock New Mexico 0 0 0 0 0 0 0 [¢] 0 0 [¢] 0 0 0 0 0 [¢] 0 0 0
Wildlife Habitat New Mexico o] Q 0 0 0 0 o] 0 Q 0 0 Q 0 0 o] 0 0 0 0 o]
Aguatic Acute New Mexico 0 0 0 o] 0 0 0 & 0 0 0 0 o] 0 0 0 o] 0 0
Agquatic Chronic New Mexico 0 0 0 0 0 i 3 o] & 0 3 0 0 0 0 0 o] 0 0 0
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** Note that criteria based on hardness

San Juan River Post Event Water Quality Exceedance Count™** assigned same, relatively low value by state;

likely to overestimate count)

New Mexico San Juan River Aluminum i Antimony! Arsenic | Barium BerylliumiCadmiumiChromium Cobalt | Copper | lron Lead Magnesium M: Violybd Nickel : Selenium : Silver ThalliumVanadium! Zinc
Domestic Supply New Mexico o] 9] o] 0 o] 0 9] o] 0 0 0 o] 9] o] 0 0 9] 0 0 0
TOTAL Irrigation New Mexico o 0 o o o o 0 o o o o 0 0 0 o o 0 o o o
n= 219 Livestock New Mexico 0 0 o 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0
Wildlife Habitat New Mexico ¢} o} o} o} ¢} a o} o} o} a a a o} a o} i a a a o}
Aquatic Acute New Mexico Ha ] a ] Y] Y] Y] a ] Y] Y] ] Y] ] ] i ] Y] Y] ]
Aguatic Chronic New Mexico e 0 0 o] 9] o] o] 0 o] o] o] 0 o] 0 o] 1% 0 o] o] o]
Antimonyi Arsenic | Barium :BerylliumiCadmium Chromium Cobalt Copper | Iron Lead Mag ium M Violyhd Nickel | Selenium  Silver ThalliumVanadium! Zinc
Dissolved  Domestic supply 0 0 2 0 1 0 0 0 0 0 a 0 0 [ 0 0 0 0 0 0
n= 223 Irrigation 0 0 [0 0 0 0 0 1
Livestack o} ¢} a a o} o} ¢} a a o} o} o} ¢} o} a a ¢} o} ¥ a
Wildlife Habitat 9} o} o} o] 9} Y o} o} o] Y Y o o} o o] o] o} Y Y o]
Agquatic Acute ¢} o} o} o} ¢} a v o} B a a a o} a o} o} o} a a o}
Aquatic Chronic Y] Y] a ] Y] 3 2 Y] % Y] 8 Y] % ] ] ] Y] Y] Y] ]
UTAH San Juan River Aluminum |Antimonyi Arsenic | Barium BerylliumiCadmium Chromiumi Cobalt | Copper | Iron | Lead M ium Mang Violybd Nickel | Selenium Silver ThalliumiVanadiumi Zinc
Domaestic Source Utah Y] 0 o] Y] a Y] Y] 0 o] a Y] a a Y] Y] Y] Y] o] 0 Y]
Recreational Utah o a 0 Y] 0 o 1 Y] 0 0 Y] 0 0 Y] Y] Y] Y] 0 a o
TOTAL Irrigation (short-term) Utah [o} o} s} [o} o} [o} s} o} s} o} [o} o} o} [o} s} s} [o} s} o} [o}
n= 300 Irrigation {long-term} Utah o o o o o o 0 o o o o 0 0 o o o o o o o
Agricultural Uses Utah o] o] ] o] g o] o] o] ] g o] g g o] o] o] o] ] o] o]
Livestock Utah a o} o] o} G a o] o} o] G o} G G o} o] o] o} o] o} a
Warm Water Fish 1-hr Utah a o} o} ¢} a a o} o} o} a ¢} a a ¢} o} o} ¢} o} o} a
Warm Water Fish 4-day Utah o] 0 o] 0 a o] o] 0 o] a 0 a a 0 o] o] 0 o] 0 o]
Dissolved
AIuminumiAntimony Arsenic | Barium |BerylliumiCadmium Chromium Cobalt Copper | lron Lead M jum Mang; Violy b : Nickel | Selenium| Silver ThalliumiVanadium Zinc
n= 302 Domestic Source Utah 4 o 2 3 3 0 i 0 [ 0 5 0 0 0 0 0 0 0 Y 0
Recreational Utah 0 0 o Y] a 0 Y] 0 a Y] a a Y] Y] Y] Y] o 0 0
hardness at Irrigation {short-term} Utah & 0 0 0 9 o 0 0 0 * 0 9 9 0 0 0 0 0 0 o
300 Irrigation {long-term} Utah 1% o o o 0 o i % 1 g o 0 13 o o o o o % 0
Agricultural Uses Utah [¢] 9] [¢] 0 g [¢] % 9] e 0 % 0 g 0 9] 9] 0 [¢] 9] [¢]
Livestock Utah 1% o} a o] o} o] o} G a o} & o] o} o] o} o} o] a 2 o}
Warm Water Fish 1-hr Utah 35 ¢} a o} o} o} ¢} a 4 i a o} o} o} 3 o} o} a a 2
Warm Water Fish 4-day Utah Y] 0 0 0 a & Y] 0 e 1% 3 0 a 0 % 3 0 0 0 %

ot
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San Juan River Post Event Water Quality Exceedance Count**

** Note that criteria based on hardness
assigned same, relatively low value by state;

likely to overestimate count)

Navajo Nation San Juan River Aluminum i Antimony: Arsenic | Barium ﬁBery!Iium Cadmium Chromiumi Cobalt | Copper | Iron Lead :ManganeseMolybdenum Nickel Potassium; Selenium Silver ThalliumiVanadium; Zinc
Domestic Water Supply Navajo Nation 0 o] 354 3 115 14 38 0 o] 0 2oy o] 0 o] 0 0 o] 38 o] o]
TOTAL Primary Human Contact|  Navajo Nation 0 0 28 0 0 0 0 0 0 0 ey 0 0 0 0 0 0 0 0 0
n= 589 Secondary Human Contac|  Navajo Nation 0 0 0 0 0 0 0 0 0 0 260 0 0 0 0 0 0 0 0 0
Agricultural Supply Navajo Nation 0 o] o] 0 o] 0 0 o] o] 0 0 o] 0 o] 0 5 o] 0 o] o]
Livestock Watering Navajo Nation 0 o] o] 0 o] 0 0 o] o] 0 5% o] 0 o] 0 0 o] 0 0 o]
Acute Ag and Wildlife Navajo Nation 538 0 o] 4] 4] 0 0 4] o] 4] 4] o] 4] 4] 4] 0 o] 0 0 o]
Chronic Ag and Wildlife Navajo Nation 8% 0 o] o] o] 0 0 o] o] o] o] o] o] o] o] 348 o] 0 o] o]
Dissolved |Domestic Water Supply Navajo Nation 4] 4] o] 4] 4] 0 0 4] o] 4] 4] o] 4] 4] 4] 0 o] 0 0 o]
n= 556 Primary Human Contact|  Navajo Nation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Secondary Human Contac|{ Navajo Nation 0 o] o] 0 o] 0 Q o] o] 0 0 o] 0 o] 0 4] o] Q 4] o]
Agricultural Supply Navajo Nation 2E 0 o] 0 Y] 0 0 2 i Y] 0 o] 0 Y] 0 0 o] 0 3 0
Livestock Watering Navajo Nation 4] o] o] 4] o] Q 0 o] o] 4] 4] o] 4] o] 4] 0 o] 0 2 0
Acute Ag and Wildlife Navajo Nation 0 o] Y] 0 o] % 0 o] o] i Y] 0 o] 0 0 Y] 0 0 &
Chronic Ag and Wildlife Navajo Nation 0 o] o] 0 o] 168 Q o] o] 73 o] 0 7 o] 4] o] Q 4] £
Ute Mountain Ute Tribe San Juan River AluminumAntimony: Arsenic | Barium BerylliumiCadmiumChromium  Cobalt | Copper | Iron tead |Manganese Miolybdenun Nickel Potassium Selenium| Silver ThalliumVanadium Zinc
Drinking Water Ute Mountain Ute 0 0 0 0 0 0 0 56 o] 0 2 0 0 o] 0 0 o]
TOTAL Ceremonial, other uses | Ute Mountain Ute 0 0 0 0 0 i 0 0 0 L 0 0 2 0 0 0 0 0 0
n= 209 Fish consumption Ute Mountain Ute 0 o oK 0 0 0 0 0 0 o 0 0 0 0 o 0 0 0 0 0
Agriculture Ute Mountain Ute 0 0 2 o] 0 & 0 4 0 18 o] 0 0 3 o] 0 0 o]
Acute Warm Water Ute Mountain Ute 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0
Chronic Warm Water Ute Mountain Ute 0 0 0 0 0 0 o] 0 0 0 0 0 0 0 0 2 0 0 0 0
Dissolved Drinking Water Ute Mountain Ute 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n= 209 Ceremonial, other uses | Ute Mountain Ute 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fish consumption Ute Mountain Ute o] 0 0 0 0 0 0 o] 0 0 0 o] 0 0 0 0 o] 0 0 o]
Agriculture Ute Mountain Ute 0 0 o] 0 0 o] 0 0 0 0 0 0 0 o] 0 0 0 0 o] 0
Acute Warm Water Ute Mountain Ute 0 0 0 0 0 i 0 0 3 0 1 0 0 0 0 0 0 0 0 i
Chronic Warm Water Ute Mountain Ute 0 o] 0 0 0 61 1 0 7 o] 7 0 0 205 o] 0 29 0 0 1
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